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1. HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbIXx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIETSAIOTCS OCHOBHBIE LIEIM M3Y4YeHMsI (PU3UKKM HAa YPOBHE CPEIHEro OOLIETO
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IJIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (pM3MKHU Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIEC PE3yIbTaThl IO rojlaM 00yUEHUS;

e coziepkaHue yueoHoro npeaMera «dusnka» mo rojgaM o0yueHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. [IkompHbIN Kypc GU3HKN — CHCTEMOOOpa3yIOIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAesisieT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (OPMUPOBAHHE YMEHUN MPUMEHSThH
HAYYHBI METO] TO3HAHMSI TP BBHIIIOJIHEHUU UMH YY€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeUMHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIsieTCs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM O0OIIecTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIOIOIH30BAHUS U IKOJIOTHYECKOM 0€30MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTAaBICHUSAX O NPHUPOJIe, TpaHHIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKHM — OTO HKCIHOJB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUIi KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH M TOCTAHOBKY OIBITOB MO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
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3aJaHHON (PU3NUECKON MOJENBIO, TO3BOJIAIONINE TPUMEHSITh H3yYEeHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. /(s KayecTBEHHBIX 3a/1ad IPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBsSICHEHHE TPOTEKaHUsI (PU3MUECKUX SIBICHUNW M TPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyronue BbhIOOpa (U3MYECKON MOAENU ISl CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBuum ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECedYeHHI0 y4dyeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 001Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
IpeIMETHOro KaOuHeTa (U3MKH WM B YCIOBUAX HMHTEIPUPOBAHHOTO KaOWHeETa
MpPEAMETOB €CTECTBEHHO-HAYYHOIro IMKia. B kaOuHete (DU3UMKU JOJKHO OBIThH
HeoOXouMoe J1abopaTopHoe O00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nporpaMMe no (pU3uKe yYeHHYECKUX MPAKTUYECKUX paboT U IEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAaMid s
UCCIIEIOBAaHMUSI  U3yYaeMbIX SIBICHUH M  TMPOIECCOB, OSMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

JlaGopatopHoe o00OpyJIOBaHHE [JIi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OeCIedrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JByX oOyuarommuxcs. TemaTuueckue KOMILUIEKTHI
7a00paToOpHOTO OOOPYIOBAHUS JIOKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPHUI.

OCHOBHBIMHU LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e popMupoBaHUE HHTEpeca M CTPEMJICHHS OOYyYaromMXCsS K HaydHOMY
W3YUYCHUIO TPUPOJIbI, PAa3BUTHE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e Pa3BUTHE TPEICTABICHUN O HAYYHOM METOJe TO3HaHWS U (OPMHUPOBAHUE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

 popMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa W3y4YeHHs] OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

e popMupoBaHuE yMEHHH OOBACHATH SABIEHUS C  HCIIOJB30BAHUEM
bu3MYecKuX 3HAaHUN ¥ HAYYHBIX JOKA3aTEIbCTB;

e popMupoBaHUE TPEACTABICHUNA O pONH (PUUKUA UIsI PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHII.



JlocTikeHne STUX Telield 00ecTeunBaeTCsl PeleHueM CISAYIOMUX 3a1ad B
nporecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro 001ero oopa3oBaHus:

o MPUOOPETEHNE CUCTEMBI 3HAHUN 00 00NMX (PU3NIECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHsSX, BKJIIOYAs MEXaHUKY, MOJIEKYJSIpHYIO (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;

e popMHUpOBAaHWE YMEHHUNW TPUMEHAThH TEOPETHUYCCKUE 3HAHUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
MPaKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

¢ OCBOCHHE CIIOCOOOB peHIeHUS pPa3IuYHbIX 3aJad C SBHO 3aJlaHHOM
dbuznueckoil MOJENbI0, 3a/ad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3gaHue PU3NYECKOW MOJEIH, aJIeKBATHON yCIIOBUSAM 3a/1a4H;

e MOHMMAHUE (UBUYECKUX OCHOB M TIPUHIIUIOB JACHCTBHUS TEXHUUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSIHUS HA OKPYKAIOLIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CaMOCTOATEJIBHOTO IUJIAHUPOBAHUS U TPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAIM3a W WHTEpIpeTaluu UHPOpMaIUu,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3/IaHME YCJIOBHUM MUIsI PAa3BUTHsSI YMEHUU NPOEKTHO-UCCIIECIOBATEIBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusyuenue ¢Qusuku (0a30BbI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HeJEN0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TepeueHb J1abopaTOpPHBIX U
MPAKTUYECKUX palbOT SABJSETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MPOBEJCHUSI J1a0OpaTOPHBIX PabOT U OMBITOB C YYETOM HWHIUBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCs.



2. COAEPKAHUE OBYYEHUSA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MO3HAHUA

@dusnka — Hayka O mpupone. HayyHble MeTOABI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb 3KCliepuMEHTa M TEOPUM B MPOLECCE TMO3HAHUS MPUPOJBL.
OKCnepuMeHT B (UBHKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyecKkue 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponb u mecto ¢u3nku B (OPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpA, B MPAKTUUECKOU JIEATCIBHOCTH JIFOCH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JIBUKEHUS.
Cucrema otcu€ra. TpaekTopus.

[lepemenienne, CKOpPOCTh (CpPEOHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
Clio)keHue nepemMenIeHni U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. [ 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U [EepEeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOogHOE nazieHre. Y CKopeHue CBOOOIHOTO MaIeHUSI.

KpuBonuHeitHoe  nBWkeHue. JIBMKEHHE  MATEpUAIIBHOW TOYKHA IO
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocth. [lepuon u wactora obparieHus. LleHTpocTpeMUTENBHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBI)KCHUE CHAPSIIOB, IIEMTHBIC U PEMEHHBIC Mepelayuu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBanne TBUKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.



HaOnronenne ABWKEHHSI Tena, OPOIIEHHOTO MOJ YrioM K TOPU3OHTY H
TOPU30HTAJIBHO.

W3mepenne yckopeHus CBOOOTHOTO MaCHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHUS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEXKYTKA BpPEMEHM TIPU PAaBHOYCKOPEHHOM
JBUKECHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne NBUKEHNS IapuKa B BI3KOU JKUJIKOCTH.

N3yyenue nBUKEHUS Tenna, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmunes. Ilepeeii  3akoH  HbrotoHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipununun cynepno3unuu cui. Bropou 3akon Herotona
JUUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, CKoibxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokosd. Kosddumument tpenus.
Cuita conpOTUBIIEHUS MPU IBU)KEHUU TEJa B AKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIKEHUE a0COIFOTHO TBEPOTO Tea.

MoOMEHT cuibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHndeckrue yCTpOWCTBA M MPAKTUYECKOE IPUMEHCHHUE: MOAIIMUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHME MACC B3aMMOJIECUCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.



Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi

N3yuyenue nBuKeHUs1 OpycKa 1Mo HaKJIOHHOW MJIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH CUIJI YIIPYTOCTH, BO3HUKAIOIIUMX B INPYKUHE U
pEe3nHOBOM 00paslLie, OT UX AepopMaiu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKkoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynec MarepuallbHOM TOUYKM (Tena), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMIiynbC cuiibl 1 U3MEHEHHME HMITyJIbCa Tela. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE BHXKEHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunernueckass 3Heprusi MarepuanbHOW TOYku. Teopema 00 W3MEHEHUH
KMHETUYECKOU DHEPIUU.

[ToTennmansHas DHEPTHUSL. [ToTeHnmansHas SHEPrUs yYIpyro
neopmMupoBaHHOM — npykuHbl.  [loTeHUManpHass SHeprus Tejda  BOJU3H
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble U HENOTEHUMANbHblE  Cuibl.  CBA3b  pabOTHI
HENOTCHIMAIBHBIX CUJI C U3MEHEHHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TeEIl
3aKOH COXPaHEHUS] MEXAHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckue yCcTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIED,
IPY>KUHHBII UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEeHIUAILHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuu sxcnepumenm, nabopamopnvie padomoi

N3ydenne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanuie cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEpPIruu
TE€JIa Ha PUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX ONBITHOE
obocHoBaHue. bpoyHoBckoe paBmxenue. [udpdysusa. Xapakrep ABMKEHUS WU
B3aMMOJICMCTBUSA 4YacTHL[ BelIecTBAa. Monenn CTpOoeHus Tra3oB, XUIAKOCTEU U
TBEPABIX TEN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneld. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas Asoranpo.



TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. Illkama Temmneparyp
Llenbcus.

Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAash TeMIlepaTrypa Kak Mepa
CpeIHEN KWHETUYECKON SHEpPruu TEIUIOBOrO JBMXKEHUs dactul rasza. I[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B MACaNbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE H3OMPOILECCOB: M30TEpPMa, H30X0Pa,
n3o0bapa.

TexHu4ecKkue yCTpOHMCTBAa M IPAKTUYECKOE IPHUMEHEHHE: TEPMOMETP,
OapoMmeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BEIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OneiThl 10 MU PY3UH )KUIKOCTENU U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OneITsl, JOKa3bIBAOIIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJCHUCTBU.

Monens, niuocTpupyromas Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUS WJ€ANbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OmnpeneneHne Macchl BO3AyXa B KIIACCHONM KOMHATE HAa OCHOBE WM3MEPEHMM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

Tepmoannamuueckass cucrema. BHYTpEeHHsAsT 3HEpPrus TEPMOIAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbora. BHyTpeHHss
HEprus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IelIbHas TEIJIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumMeHeHue mepBOoro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
UHTEpIpeTanus paboTh rasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMocTh MPOIECcCOB B MPUPO/IL.
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TeruoBpie  mammHbl.  [IpuHOUWNBI  OEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIUIOBHIX MamuHax. Kodap@uIMEeHT MoIe3HOro
nevctBus TemwtoBod mammHbl. [{ukn KapHo m ero ko3¢ UIMEHT MOJIE3HOTO
JENUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TPHUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH HHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue spupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUICOIEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OnpIT 1Mo anuabaTHOMY pACIHIMPEHHIO BO37ayXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEII BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammusvie cocmoanusa eeuecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXHOCTh BO3Ayxa. HacwllleHHbI map. YjenbHas TeruioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpUcTayum3aius. Y AenbHas TerioTa miaBienus. Cyoaumanus.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyeckue YyCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUH.

CriocoObI M3MepeHus BIaKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJICHUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JlemoHCTpauus KpucTaioB.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonuvl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoanHamMuka
Tema 1. Inekmpocmamuka
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OnekTpuzanus Tel. OJEeKTpUYeckuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, DUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH KynoHa. TodeuHbli 3IEKTPUUYECKHI 3apsii.
Onektpuueckoe mnone. Hanpsk€HHOCTh  AnekTpudeckoro mnojsa.  IIpuHuun
CYNEPHO3ULIANA DNEKTPUUYECKUX Ioner. JIMHUKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
TIOJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHUMKM UM AMAJIEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
JnanexkTpruyeckas IpOHUIIAEMOCTb.

DnekTpoéMKocTh. KongeHcaTop. DIeKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOT0 KOHIEHCATOpA.

TexHu4eckrue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AJEKTPOMETP, DJIEKTPOCTaTHUECKasi 3allUTa, 3a3eMJICHHE DJIEKTPONpHUOOpPOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3aumopencTBre HaAIEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTHYECKAs 3aIlUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUIECKOW NPOHUIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenne d1eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuina toka. [IocTOsITHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y9acTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YIENbHOE CONPOTHUBIICHHE BEIIECTBA.
[TocnenoBaTenbHOE, MapALICIIBHOE, CMEIIAHHOE COCIUHEHNE POBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTPOJBIKYIAs CUia M BHYTPEHHEE COIMPOTUBIICHHE HCTOYHHKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIEKTpUUYecKo nenu. KopoTkoe 3aMbIKaHue.
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DOnexkTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
CONPOTHUBJIEHUSI METAJLUIOB OT Temneparypbl. CBEpXIIPOBOIUMOCTb.

DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOTHUKMY. CobcTBeHHas " pUMeCHast IPOBOJIMMOCTh
noJiynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OnexkTpuyecknuid TOK B  pacTBOpax M  paciulaBaX  3JIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

DNeKTpU4ecKuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSTENbHBIM
pa3psa. Momuus. [Inazma.

TexHuyeckrue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHME: aMIIepMeETD,
BOJITMETpP, PEOCTaT, HWCTOYHHKU TOKA, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U POTOPE3UCTOPBHI, MOTYIPOBOJHUKOBBIN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CHITbl TOKa U HaIIPSKECHUS.

3aBHUCHUMOCTb COIIPOTMBIICHUS LWIMHAPUYECKUX HPOBOJHHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuania.

CMelanHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIeKTpOABWXKYIIEH cuiibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHUCUMOCTb CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne cMEmaHHOI0 COEINHEHUS PE3UCTOPOB.

N3mepeHne 3JIEKTPOABUKYIIEW CUIIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kiacce OCyIIECTBISETCS C
Y4ETOM COAEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
Ouonoruu, XMMuM, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBIEHWE, HAay4HbIA (akT, runore3a, (pu3myeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUu,
napaboia, runepooia, ux rpaukd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:

13



CHUHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIMHA HA OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABMKEHUE B KUBOU mpupoje, nuddysus, ocMoc,
TEII00OMEH JKUBBIX OPraHU3MOB (BHABI TEIUIONEpPEIaur, TEIUIOBOE PaBHOBECHE),
AIEKTPUYECKUE ABJICHUS B )KUBOM MIPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsT Macca, TEIUJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIKOCTEU H
ra3oB, JJICKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJIUTUYECKAS IUCCOLMAIS,
rajibBaHMKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHKUE JBHXKEHUN C HMCIOJIb30BAHHMEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOAIIUITHUKH, WCIIOJIb30BAHHE 3aKOHA COXPAaHECHUSA
UMITyJIbCa B TEXHHKE (pakera, BOJOMET W JIPyTHe), JABUTATEIb BHYTPECHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBOH XOJIOAUIBHUK, KOHIUIIMOHED, TEXHOJIOTHUU
MOJyYEHUsS COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCIEC HAHOMATECpPUAIIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AIIEKTPOOCBETUTEIIbHBIC TPHUOOPHI, TaTbBAHHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Maznummnoe none. InNeKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHbIE ~ MarHuThl.  B3auMoaelcTBHE  TOCTOSSHHBIX ~ MarHUTOB.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MarHuTHBIX nosied. JInHun MarHuTHOM WHAyKuuu. KapThHa JMHWNA MarHUTHOM
WHYKIIMH TI0JISI TOCTOSIHHBIX MarHUTOB.

MarnutHoe TI0JIe MPOBOJHMKA C TOKoM. KapTuHa JNHHUN WHIYKIUU
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoieiicTBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOM YacTULIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBeHne AneKTpOMarHuTHOM HMHAYKOUU. IlOTOK BEKTOpa MarHMTHOM
UHIYKIUU. ODJIEKTPOJBIXKYIIAA CWia HWHIAYKIUU. 3aKOH 3JIEKTPOMarHUTHOU
nHaykuuu dapanes.
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BuxpeBoe anekTpruecKoe Moje. OJEKTPOABMXKYLIas CHJIa WHAYKUUU B
IIPOBOJHUKE, TBUKYILIEMCS IOCTYNATENbHO B OAHOPOJHOM MarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBIIEHME CaMOMHIAYKLUHMH. OJIEKTPOJBIKYIIAA  CHUJa
CaMOWHIYKLIHH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TMOJIE.

TexHuyeckue yCTpoOHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, BJEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTapHBIX
YaCTUIl, MUHIYKIIMOHHAS NIEYb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I10JIEM.

JIvHUKM UHAYKIIUA MarHUTHOTO MOJIA.

B3anmonenicTBrue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBiieHME 2IIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTD DJIEKTPOABUKYIIEH CUJIbI MHAYKIMU OT CKOPOCTU MU3MEHEHUS
MarHMTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3y4yeHne MarHuTHOTO IOJIS1 KaTYIIKH C TOKOM.

HccnenoBanue nelCcTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Pa3pnen 5. KosieOanusi 1 BOJTHBI

Tema 1. MexanuuecKkue u 31eKmpoOMAZHUMHbIE KOJ1€0AHUA

KonebarenrHast  cucrtema. CBoOOAHBIE  MEXaHMYECKHE  KOJIEeOaHUA.
["apmonnyeckue konedanus. Ilepumon, wacrora, amrmumryga u (aza xoneOaHUU.
IIpyXVHHBIN MasATHUK. MaTremMaTU4eCKU MasTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanwmii. [IpeBpareHue sHeprU NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJCOAHHS B
UJCATbHOM KOJICOATEIbHOM KOHTYype. AHAJIOTUs MEXAY MEXaHWYECKUMU U
AIEKTPOMArHUTHBIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH COXpaHEHUs
DHEPIUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienue o 3aTyxarouiux KojeOaHusX. BrIHYXIE€HHbIE MEXaHHUECKUE
koseOanusi. Pezonanc. BoiHykeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSI.

15



[lepemenHblii TOK. CHHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE DIEKTPUUECKOM
DHEPIUU. DKOJIOTMUECKUE PUCKHU NPU IPOU3BOACTBE NIEKTpodHepruu. Kymnbrypa
VCITOJIb30BAHUS JIEKTPOIHEPTUH B MIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE NPHUMEHEHHUE: DIICKTPUYECKHUN
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TMHUU AJEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KOJIEOATENbHOM cHUCTEMbl (IIPYXUHHBIA WIH
MaTEeMaTUYECKUI MASITHUK).

HaOmronenue 3aryxaromux KojieOaHui.

HccnenoBaHue CBONCTB BBIHYK/IEHHBIX KOJI€OaHUI.

HabGmronenue pe3onanca.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHMHM pE3HCTOpa, KATyLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUYM DIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanue 3aBUCMMOCTH MEpUOJa MalbIX KOJeOaHUM Tpy3a HAa HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHre IMEPEMEHHOIO0 TOKa B LENM W3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJHBI, yclIOBHUSl pacnpoctpanenus. llepumon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. [lomepeuHble W NPOJOJIBHBIE BOJIHBI.
HNuTtepdepenius u nuPpakius MEXaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3NMYyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexktpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPEIOMJICHHUE, MOIspU3alus, Audpakuus,
uHTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3€KTPOMAarHUTHBIX BOJIH. [IprMeHEHuE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHIMIIBI paguOCB3U U TeaeBUAEHUS. Paguonokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIbI.

16



TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U TIPOIOJILHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

HaOnronenue oTpakeHus U IpeJIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGmronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4aCcTOTOM KOJeOaHUH.

HccnmenoBanne  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpPaKEHHE,
pesioMJICHUE, MOJspu3aus, udpaKuus, uHTephepeHITus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o0pakeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHusi. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrojg MOJHOTO
BHYTPEHHETO OTPaKCHHUS.

HMucniepcust cBera. ClIoXHBIN cocTaB Oesoro cBerta. LIger.

ColOuparomue W pacceuBaromyde JuH3bL. ToHKas JuH3a. DOOKyCcHOe
paccTosiHME W ONTHYECKash cujla TOHKOM JuH3bI. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBelIUYEHUE,
JABAEMOE JIMH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontmka. Wutepdepenmnus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCHMYMOB M MHHHUMYMOB B HHTepQEepeHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuyeckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
doToamnmapar, TPOSKIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Llemoncmpayuu

17



[IpsiMonuHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJTOMJICHUE CBETa.
OnTuyeckre mpruOOpBHI.

[TonHOE BHYTpeHHEE OTpakeHue. Moielib CBETOBOA.

HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.

Mopenu MUKpocKoIa, TeJIECKOna.

Hab6mronenune naTepdepennu cBera.

Habmronenune audpakiiuu ceera.

HabGmronenue nucnepcuu cBera.

[TonyuyeHne cuekTpa ¢ MOMOUIBIO MPU3MBI.

[TonydyeHue ciexkTpa ¢ MOMOIIbI0 JUGPAKIUOHHON PEHIETKY.

HaOnronenue noyisipuzaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHune nokazaresis npesioMIIEHUs CTEKIIa.

HccnenoBanue CBOMCTB N300paKeHUH B JIMH3AX.

HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIHAJIBHOM TEOPHH OTHOCUTEIbHOCTH

['panuubpl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl
CHEUHUAIIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCUTENLHOCTh OJIHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpallleHUe
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPruer U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIbI. DHEPrUs
MOKOS.

Pazgean 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEprUM (HOTOHA C €TO YACTOTOM. DHEPTHs
U UMITYJIbC (POTOHA.

OTtkpoiThe 1 ucciaeaoBanue Gporodddexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI
dbororddexra. YpaBHenue DiHmTeHa 1151 PoTodaddekra. «KpacHas rpaHuia»
dboTorddexra.

JlaBnenne cBera. OnbiThl I1. H. JleGenena.

XUMHUYECKOE JIEVCTBHUE CBETA.

TexHuyeckue yCTPOMCTBA M MPAKTHUECKOE MpUMEHEHHUE: (POTODIEMEHT,
dboToaTYMK, CoJIHEUHAast OaTapest, CBETOAUO/I.

Llemoncmpayuu

®otorh(HEeKT Ha YCTAaHOBKE ¢ IMHKOBOU TJIACTUHOM.

HccnenoBanne 3akoHOB BHeMTHET0 (poTodddekra.
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Ceeroauop.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nyueHune W mOTIIOHIEHUE
¢$boTOHOB TpM Tepexoe aToMa C OJHOTO YPOBHS JHEpPrud Ha Apyroil. Bumsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosiHOBBIE cBOMicTBa yacTtull. Bosnsl 1e bpoitnsa. KopryckyisipHO-BOJIHOBOM
JTyaJIu3M.

CIIOHTaHHOE U BBIHYX/ICHHOE U3JIy4YCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JInHeHyaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Habnronenue nuHeyaToro CexTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAKOIIME CIIOKHOCTh CTpPOeHUS sAnpa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopna mo  ompepeneHuto  cocraBa
panuoakTuBHOrO wu3nydeHus. CBoiicTBa anbda-, Oera-, ramMma-u3IydeHHUs.
BiusiHME paaOaKTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OtkpeiTHE TpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eitzenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M30tormsl.

Anwsda-pacnan. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3ITydeHHE. 3aKOH PaIMOAKTUBHOIO paclajia.

DHeprusi CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

SnepHble peakuuu. JleneHue u CUHTES sep.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHOU SHEPTETUKU. JKOJOTUYECKHUE ACTIEKTHI AIEPHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHbBIX YaCTHLI.

dyHaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3nyuecKkoi KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBAa M NPAKTHYECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siaepHslil peakTop, arToMHasi 6omoa.

Llemoncmpayuu
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CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabonivl

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Paznen 8. JieMeHTBI ACTPOHOMHUY M ACTPOPU3MKH

Oransl pa3BUTHs aCTpOHOMUH. 1IpUKIagHOE U MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bé3mnoro HebGa. Co3Be3musi, spKkue 3BE3BI, IUIAHETHI, WX BUIUMOE
JBHYKCHHE.

Conneuynas cucrema.

Connue. ConHeuHass akTuBHOCTh. McTounuk sHeprum CosHIA W 3BE3N.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacC —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IIOCIEAOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» I 3BE3J TJIABHOW IIOCIIENOBATEIBLHOCTU. BHyTpeHHEe cTpoeHue
3B€31. COBpEMEHHBIE INPECTABICHUS O MPOUCXOXKACHUH U 3Boitonuu CoJHIA U
3BE31. DTambl )KU3HH 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbel. UEpHBIE ABIPHI B sApax
TaJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopus bonpmoro B3peiBa. PenmukTOBOE M3TydEHHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabmroieHust HeBOOPYKEHHBIM IJ1a30M € UCIOJIB30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN I ONPeNeNIeHUs MOJOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3ns CEeBEpPHOro MOJyIIapys U IPKHUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilyru.

O6o0maroiiee MOBTOPEHUE

Ponp Qusuku uW acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJIOTUUYECKOM,
COLIMAJIBHOM M ATHYECKOU cepax nesTeaIbHOCTH YeIOBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM Hay4yHOH KapTHUHE MHpPA, POJIb PU3NUECKON TEOPUH
B (GOpPMHUPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
¢bu3znyecKkoil KapTUHBI MUpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTABICHUM O TIPUPOJIE.

MexnpeaMeTHbIe CBSI3H

Nzyuenne xypca gusuku 0a3oBoro ypoBHsa B 11 kiacce ocyriecTBisieTcs ¢
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3E€H C KypCaMM MAaTE€MaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.
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Mescnpeomemuvie nonsmusi, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TuUmoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuka: pelIEHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKUE
GyHKUMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOCKIHUH HAa OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
MIPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMH, TPHU3HAKH TOJO00US TPEYTOJBHHUKOB,
oTpejiesieHHe IO/l MIIOCKUX GUTYyp U 00bEMA Tell.

buonoeusa: snextpuueckue SBICHUS B JKUBOW MNpupoje, KoseOaTeabHbIe
JBH>KCHUSI B )KMBOM MPUPOJIE, ONITUYECKUE ABJICHUSI B )KUBOW MPUPOJIE, IEUCTBUE
paJualuy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOGHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX
T€JI, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOW pEIIETKH, CHEKTPaIbHBIN
aHaJu3.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MATrHUTHBIX — PY/I,
dboTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonoeus: JHUHUM DJCKTpONEpeaad, TEeHEepaTop MEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAA I€4Yb, pPaaap, PaJAUONPUEMHUK, TEIEBU30P,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
CoJIHEUHas Oarapes.
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3. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTH JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS y4eOHOTO TIpeaMeTa «Du3nKay AOHKHBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YarOUXCA PYKOBOACTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0OIIEeCTBa, PACIIUPEHUE KU3ZHEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEYECKMX TyMaHUCTUUECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESTEIIBHOCTH B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aliy;

YMEHUE B3aUMOJEHCTBOBATH C COLUAIIBHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAllMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOTO;

OCO3HAHME JIUYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:
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ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucylero pu3nveckon Hayke;

5) Tpy10BOTr0 BOCIIMTAHUSL:

UHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBATh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0OOpa30BaHUIO B 00JacTU
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh JKOJIOTMYECKONW KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeMm;

IJTAHUPOBAHUE M OCYIIECTBIICHUE JICICTBUI B OKPYKAIOIIEH CpeJie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaNmpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHus: (QU3MKA ~ OCYWIECTBISATH  HPOEKTHYHD M HUCCIEAOBATENIbCKYIO
JEATEeIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiicTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEIENSITh IeNIA JCSITEIIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTHM M TMPOTHUBOPEYUS B  paccMaTpUBAEMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepHaATbHBIX ¥ HEMATEPUATBLHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJIsIM, OLIEHUBATh PUCKU TOCIIEACTBUN AESTEIBHOCTH;
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH PpabOTy B  YCJIOBHUSX  PEABHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.
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ba3oBble ucciaenoBaregbcKue 1eHCTBUA:

BIIAJCTh HAYYHOW TEPMHHOJIOTHEH, KITIOYEBBIMH MOHATUSAMH W METOJaMHU
buznueckoil HayKu;

BJIQJICTh HAaBBIKAMH Y4eOHO-HCCIIETOBATEIBCKONW U MPOSKTHOU ACSITEILHOCTH
B 007acTi PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MIO3HAHUS;

BJIQJICTh BUJAMH JICATEIBHOCTH 110 IMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAlY, MPEOOPa30BaHUI0 W TPHUMEHECHUIO B PA3IMYHBIX YIeOHBIX
CUTYaIlUsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BEISIBIIATh TMPUIMHHO-CICACTBEHHBIC CBS3M M aKTyaJM3UPOBATh 3a]ady,
BBIJIBUTATh THUIIOTE3y ©€ pEeIIeHWs, HaXOAUTh apTyMEHTHI Ui JIOKa3aTelIbhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMETPhbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBAaTh TIOJNIYYCHHBbIE B XOJE PpEIICHUS 3aJaydl  pe3yJIbTaThl,
KPUTUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeSATeILHOCTH, B TOM YHCIIC TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH IPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKe B MPAKTHYECKYI0 001acTh
KU3HECATSIILHOCTH,

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, TPEJIaraTh OpUrHHAIbHBIC MTOAXObI U PEIICHMUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUSI.

Pa6ora ¢ unpopmaunmeii:

BJIa/ICTh HABBIKAMH TOJIy49eHUs WHGOPMAIUU (PU3UYECKOTO COACPIKAHUS U3
WCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBISATh TIOWCK, aHAJH3,
CUCTEMATHU3AIMIO U HMHTEPIPETANui0 MHPOPMAIMKU PA3IUYHBIX BHUIOB U (HOpM
NIPEICTABJICHNUS;

OLIEHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCITOJIB30BaTh  CPeACTBa  WH(MOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTWIA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3aad ¢ CcoOMofeHHEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPABOBBIX W  OTUYSCKUX HOPM, HOPM
nH(popMaImoHHOM 6€301aCHOCTH;

CO3/1aBaTh TEKCTHl (DPU3MUECKOTO COJECpXKAHUS B Pa3IMYHbIX (opMarax c
y49€TOM Ha3zHAYeHUS] HHPOPMAIIUU U TIEICBOM ayIUTOPHH, BEIOUPAsi ONTUMATILHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.
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KoMMmyHMKaTHBHBIE YHMBeEpPCaJbHbIe y4eOHbIe JeHCTBUS:

OCYILECTBIAThH OOIIEHNE HA YpOKaxX (PU3HKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacro3HaBaThb MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyallud M cMsr4arb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMpPATh TEMATHUKy M METO/Abl COBMECTHBIX JEUCTBHI C y4€TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;

IPUHUMATh LEJIW COBMECTHOM  JEATENBHOCTH, OpPraHU30BbIBaTH U
KOOPAUHUPOBATh JEUCTBUA II0 €€ IOCTMIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacnpenensaTh poiau ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXIAaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KA4ECTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHHUKA KOMAaHJIbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh WJEH C IMO3WLIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENIbHYIO AESITENbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUM;

CaMOCTOATENIbHO COCTABJISTh IJIaH PEIICHUs] PACUETHBIX M KayeCTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThl C y4ETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATIOYTCHUIA;

JaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JefaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHWBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAULIMUM B 00dacTU
(bU3HUKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEeKT:
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JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B NIESTEIHHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIbTATOB IIEIISIM;

BIAJCTh HABBIKAMH  TO3HABATEIBLHON  pedieKCHMH KaK  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX TMPOIECCOB, HMX PE3ylbTaTOB H
OCHOBaHMUI;

WCITOJIB30BaTh MPUEMBI PeIICKCUU ISl OIICHKU CUTYyaIluH, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIIEHUBATh PUCKM U CBOEBPEMEHHO MPUHUMATh PEIIEHUS MO HX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrHMX TpPH aHalu3e pe3yibTaToB
NEeATEeTLHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apTryMEHTHl APYrHMX TMPH aHalM3e pe3yibTaToB
NEeSTeIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO IPYTUX HA OIIMOKH.

B mporecce noCTWKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaronIuxcs
COBEPIIIEHCTBYETCS AMOIMOHATBHBIN WHTEJICKT, MPeAnoararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIOCOOHOCTh TTOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHHE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEIECHHME, CIOCOOHOCTh aJanTHUPOBATHCI K
AYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEIH |
yCcrexy, ONTUMU3M, WHUIIMATHUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh AMOIIMOHAILHOE COCTOSTHHUE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWH OOIICHUSA, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

MNPEIMETHBIE PE3YJIBTATBI
K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIIUXCS YMEHUM:

26



JEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUH, B MPAKTUYECKON JEATEIBHOCTH JIOIEH;

YUUTBHIBaTh TPaHULBl IPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUaAJIbHAs CUCTEMa OTCUYETA, a0COJIIOTHO TBEPIOE TEJNO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHS Ta30B, )KUIAKOCTEH U TBEPABIX TEJI, TOUCUHBIN
AIIEKTPUYECKUH 3apsij PU PELICHUH (PU3NYECKUX 3a/1aY;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPHUH CTPOCHMS BELIECTBA U
IEKTPOAUHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  IIPSMOJIMHEWHOE
JBUKEHUE, CBOOOJHOE TMaJeHuE TeJ, ABWKEHUE M0 OKPYKHOCTH, WHEpLUS,
B3auMoieicTBUe Ten, TUPQy3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEN
U TBEPJBIX TeJ, U3MEHEHNE 00BbEMA Tell IPU HArpeBaHUU (OXJIAKIECHUH ), TEIIIOBOE
paBHOBECHE, HCIIAPEHUE, KOHICHCALMs, IUIAaBICHUE, KPUCTA/UIM3ALMs, KUIICHHE,
BJI&KHOCTH BO3/lyXd, OBBIIIEHUE TaBICHUS ra3a IPU €r0 HarpeBaHUM B 3aKPBITOM
COCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
ANEKTpU3aLMs TEJl, B3aUMOJEHCTBUE 3apsI0B;

OINKCHIBATh MEXAHUYECKOE IBUKEHHE, WCIOJIb3Yys (PU3NUECKHE BEIUYUHBIL:
KOOpAMHATa, IyTh, I[EPEMELIEHUEe, CKOPOCTb, YCKOpPEHHE, Macca Tela, CWIIA,
MMITYJIbC T€JIa, KUHETUYECKasl dHEprus, NMOTEHUHAIbHAS JSHEPIUs, MEXaHUYECKas
paboTa, MexaHW4YecKass MOIIHOCTh; NpPH ONUCAHWU NPABUIBHO TPaKTOBATh
(Gu3NYeCKUi CMBICH HCIOJIb3YEMBbIX BEJIMYMH, UX OOO3HAUEHUS U EIUHUIIB,
HaXoAUTh (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEITUUYHMHY C JPYTUMU
BEJIMYMHAMU;

ONMUCBHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBICHUS,
UCIONBb3ysl (PU3MYECKME BEIWYMHBI: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKash DHEPIus XaOTHYECKOI0 JABWIKEHHUS MOJIEKYJI, CPEAHEKBaApaTUYHAsS
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSs 3Heprus, padbora rasa,
KO3 (PUIIMEHT TMONEe3HOTO JAEWCTBUS TEIUIOBOTO JIBUTATeNsl; MNpPH ONUCAHUU
NpaBUIBHO TPaKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYMH, HX
00O3HAaYeHUsT W EAUHMIBI, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIME JaHHYIO
(bu3NYECKYIO BEIMYUHY C IPYTUMU BEIUUYHNHAM;

ONMCBHIBATh U3YUYEHHBIE MIEKTPUYECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHUS (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BEIUUYMHBI: AJIEKTPUUECKUI 3apsi,
IEKTPUYECKOE T10JI€, HANPSKEHHOCTD I0JIsA, MOTEHIMAN, Pa3HOCTh ITOTEHIMAJIOB,
OpU ONHCAHWM TMPABWJIBHO TPAaKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJIMYMH, X OOO3HAUCHMsS] WU EIUHMIIBI; YKa3bIBaThb (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3MYECKYIO0 BETUUYHMHY C IPYTUMH BEIMYMHAMU,
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aHAMM3UPOBATh (PU3MUECKHE MPOIECChI U SBIICHUS, UCIIONB3Ys (U3MUECKHE
3aKOHBI U MPUHILMIBL 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akonst HeloToHa,
3aKOH COXPAHEHUSI MEXaHMYECKOW SHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHIUI CYNEPIO3UIIMA CHUJI, TMPUHIUI PABHOMPABUS WHEPLHAIBHBIX CHCTEM
OTCuéTa, MOJIEKYISPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBSA3b CPEHEH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIIEKTPUUECKOro 3apsiga, 3akoH KyloHa, Mpu 3TOM pa3ivyarh CIOBECHYIO
GOpMyYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuarh YCJIOBUS UX O€30MaCHOTO HCIIOJIh30BaHUS B
MOBCETHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TMIPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYJIO0BaHUS, MPOBOJUTH OIBIT U
(bopMyIMpOBaTh BHIBO/IBI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPU
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIY  (PU3NUYECKUMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY,
buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMUH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIIECIOBAHUMN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEICKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000py10BaHUS;

pemiatb pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJIB3Ys (U3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3aJ1au
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoMUMbIe NI €€ PeIICHUs, POBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UUCCKON BEIIMYNHBI,

penaTh KaueCTBEHHbIE 3aa4i: BHICTPAUBATh JIOTHYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXKJICHHIl C ONMOpOM Ha HM3Yy4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHNUS;

28



UCIIONBb30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJa4  COBpPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUIS TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEJCTAaBJICHUS y4eOHOW U HAYyYHO-TIONMYJISIPHON MHGOpMAIUK, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOLECCOB OKPYKAIIIET0O MHUpPA, B pPAa3BUTHE
TEXHUKHU U TEXHOJOTHI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOIO
MOBEACHUS B OKPYXKAIOILIEH CpEE;

paboTatb B TpYIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIBI, PAMOHAIBHO paCHpenemsiTh OOSI3aHHOCTH U
IJIAHUPOBATh JCSATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIICHUE pACCMATPUBAEMON MTPOOIIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPaA, B PA3BUTUHU COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh W €IUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEYHBIN 3JIEKTPUYECKUM 3apsifl, JIyd CBETA, TOYCYHBIM UCTOUYHUK CBETA, SIACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOTO f/ipa MPU pPEHICHUU (PU3NYECKHUX
3a/1ay;

pacrno3HaBaTh (pU3HUYECKUE SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMMYECKOE, MAarHUTHOE IEHUCTBUS TOKA, B3aUMOJICHCTBHE
MAarHUuTOB, JJICKTPOMArHUTHAsI WHAYKLHS, JIEUCTBUE MAarHUTHOTO TOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUHUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, NPSIMOJIMHENHOE PAaCIpOCTPAHEHUE CBETA, OTPAKEHHE, IPEIOMIIEHUE,
uHTepdepeHus, audpakuus W TONSpU3alUs CBeTa, JUCIEPCHUs CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHEWYAaTOr0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHAas

PaauOaKTUBHOCTb;
ONKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTh  PAa3IM4YHBIX  Cped) |

SJICKTPOMArduTHBIC SBJICHUSA (Hpoueccm), HCIIOJIb3YS (1)H3H‘-ICCKI/IG BCINYUHBI:
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ANEKTPUUYECKUN 3apsil, CHJIa TOKA, JIEKTPUUYECKOE HAMPSKEHUE, IIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, JJICKTPOJBIDKYIAs Cuia, paboTa TOKa,
WHJYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHna, WHIYKTUBHOCTb
KAaTYIIKW, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEPHOJ W YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij M Cujla TOKa B MpOoIEecce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJIeOaHWH, (OKYCHOE pACCTOSHHE W
ONTHYECKAs CWUJIa JIMH3BI, MPU ONHUCAHUHA TPABUIHHO TPAKTOBATH (PU3MUYECKHMA
CMBICII HCIIOJIb3YEMBIX BEIMYMH, MX OO0O3HA4YeHHs U EAUHMIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (DU3WYECKYI0 BEIUYUMHY C JAPYTUMH
BEJINYMHAMU;

OMHUCHIBATh H3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HCIOIb3YS
dbu3nyecKkre BETUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUS CBA3U
aATOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJB3YEMbIX BEJIMYWH, UX OOO3HAUCHMS M EIUHUIIBI, YKa3blBaThb (POPMYJIBI,
CBSI3bIBAIONIME JAHHYI0 (U3UYECKYIO BEJIMYMHY C JAPYTUMU BEJIMYUHAMH,
BBIYUCIISIT 3HAaUEHUE (DU3UUECKON BETUUMHBI;

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SIBJICHUS, UCIONB3Ys (PU3MUECKHE
3aKOHbI ¥ MPUHLUIBL 3aKOH OMa, 3aKOHBI TIOCJIEI0OBATENILHOTO U MapaAJIEIbHOIO
COCMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH BIEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEHMHOTO PacipoOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHHa g Gortorddexra,
3aKOH COXPAHEHUs SHEPruH, 3aKOH COXPAHEHUsS UMITYJIbCA, 3aKOH COXPaHEHUs
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4ucia, mocrynartel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3ndaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONpENIENATh HAMPABIICHHE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cujibl AMmnepa u cuiibl Jlopenua;

CTPOUTh M OIHCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBath TpoOiieMy/3agadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MpPEIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(GbOopMyIHpPOBATH BHIBOIHI,
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OCYILECTBISAThH MPSMBbIE U KOCBEHHbIE U3MEPEHUsI (PU3NUECKUX BEIUYHH, TPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIOJNb30BaTh HW3BECTHHIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3WYECKUX BEJIUYUH C HCIIOJIb30BAaHUEM
OpsIMBIX M3MEPEHMH: INpU STOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUpOBATh
pe3yNabTaThl MOTYYCHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpaduKoB, JenaTh BHIBOBI [0 PE3yJIbTaTaM UCCIIECTOBAHMUS;

co0ro1aTh npaBuia 0€30MacHOTO TpyJa MPHU IPOBEICHUM UCCIECJOBAHUN B
pamMKax Yy4eOHOTrO SKCHEpHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCHOJIB3Ys (PHU3UUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIW3a YCJIOBUSA 33/1a4U
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEIMYMHBI U (OPMYJIBL,
HEOOXoAUMbIE NJisi €€ PEIICHUs, TPOBOAUTH PAcUEThl M OLICHUBATh PEaJIbHOCTb
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;

penaTh KaueCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpPOM HA M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4yeOHBIX  3aJa4  COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
U TIPEICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIAPHON MHGOpPMAIINH, TOJTYyYEHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBAThH MOIy4aeMyto HH(OPMaLUIO;

OOBSCHATh MPUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOrO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUI;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieyeHust 6€30MacHOCTH MpU OOpallleHuH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAaHEHUS 310pPOBbs U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIrO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTatb B TpYyIIE C BBIIOJHEHUEM pPAa3IUYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TIpyHNbl, PAaLUOHAIBHO pACHpPEleNiaTh OOSA3aHHOCTU WU
IUIAHUPOBATH JIESTEIBHOCTh B HECTAHAAPTHBIX CUTYaLMSIX, aJIEKBATHO OLICHHBATh
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHNE PacCMaTpUBaeMON IPOOIIEMBI.
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4. TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK
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®da3oBbIe IEPEXOBI

https://m.edsoo.ru/7f41bf72

Wroro no pazueny 24
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK

1 reKTpoCTaTHKa 10 https://m.eds00.ru/7f41bf72
4.2 ITocTosiHHBIM 7IeKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK

' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72

Htoro no pazneny 22

PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 OJEeMEHTHI KBAHTOBOM ONTUKU 6 bu6nmoreka [JOK
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 ngg;ﬁfg;grouﬁ £41097¢
Hroro no pazneny 7
Pa3znen 6 OBOBUAIOILIEE MOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 E:fg;ﬁfg;grouﬁ £41007¢
Hroro no pazneny 4
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Koutpoaphbie  Ipakruieckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®du3nka — HayKa 0 IpUpo/e.
1 Hayunbie MeTZ;[(I)I HO?I;)H:HIfﬂ 1 bubnnorexa [IOK
https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u MecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxkenus. [lepemenenue, CkopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubnnorexka [JOK
JBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MpsIMOJIUHEITHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOJTHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuHeliHOE nBUKEHUE. 1 bubnnorexka [JOK

JBr>keHME MaTepuaIbHOM TOUKH I10

https://m.edsoo.ru/ffOc3ada
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OKPY>KHOCTH

[Tpuniun otHocuTenpHOCTH ["anues.

bu6mmoreka [IOK

8 HHepiuanbHbIe CUCTEMBI OTCUETA.
Hep HI:I PHBIC CHETEMBL OTCHET https://m.edsoo.ru/ff0c3be8
IIepssiii 3ak0oH HproToHa
Macca tena. Cuna. [Ipunmun
9 CyIepIo3uinu cuil. Bropoi 3akon bubmorexa LOK
yrep ’ P . https://m.edsoo.ru/ff0c3be8
HproToHa 117151 MaTepHaIbHON TOYKH
Tperuii 3akoH HproToHa 17151 bubnuorexa [JOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TspkecTh. IlepBas kocMudeckas bubmorexa [JOK

- ep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuorexa [IOK
TEna https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddument TpeHus.

13 Cuna czn OTI/IBJ'ICI—(II)I/I(I; pH BI/IS(CHI/II/I bubmorexa [JOK

P P A https://m.edsoo.ru/ffOc3f76
Tena B JKUAKOCTH HJIN ra3e
[TocTymarenbHOe U BpalaTeabHOE

14 JIBIDKEHHE a0COJIFOTHO TBEPIOTO TeEa. bu6mmoreka [IOK
MowmenTt cunsl. Ilnedo cunel. YciaoBus https://m.edsoo.ru/ffOc41a6
paBHOBeCHs TBEPJIOTO Tena
NMitynbsc MaTepHaIbHON TOYKH,

15 CHCTEMbI MaTEpPUATIbHBIX TOYECK. bubnmuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBU)KEHHE

16 PaGoTta 1 MOIITHOCTH CHJIBI. bu6mmorexa [IOK
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Kunerndeckas sHeprust MaTepuaabHON
Touku. Teopema 00 u3MEeHEHUN
KHMHETUYECKOW SHEPruu

https://m.edsoo.ru/ff0c4502

17

[TorennmanesHas 3HEPrUsl.
[loTeHuuanpHas 3HEprust ynpyro
ne(pOpMHUPOBAHHON MIPYKUHBIL.
[TorenuuanbHas 3HEprus Tena BOIU3U
MOBEPXHOCTU 3EMIIH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

18

IloTenuuanbHble U HEMOTEHIIMAJILHBIE
cuiibl. CBsA3b pabOThI
HENOTCHITUAIIBHBIX CUJI C U3MEHECHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPIruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenoBanue cBsizu pabOTHI CHITBI C
M3MEHEHHEM MEXaHUYEeCKON dSHEepPTruu
TeJa Ha IPUMEPE PaCTHKEHUS
PE3UHOBOTO KIyTa»

20

KonTponbHas pabora no teme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXPAaHEHHUs B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

22

OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

Xapaxkrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc?2
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Mojenu cTpoeHus ra3oB, KUIKOCTEN
1 TBEPJIBIX TEIl

23

24

25

Macca monekyn. Konnuectso
BemectBa. [locTostHaas ABoraapo

TermnoBoe paBHOBecue. TemnepaTypa
u e€ usMepenue. [llkana Temneparyp
Lenscus

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcoutoTHas TeMIiepaTypa Kak Mepa
CpeHEW KMHETUYECKON DHEPTUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akoH /lambToHa. ["a30BbIC 3aKOHBI

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH MEXIY
napamMeTpamMM COCTOSIHUS
pa3pexKEeHHOro ra3a

H3omponecchl B UI€alIbHOM ra3e U Ux
rpaduyeckoe npeacTaBIeHNe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrI e€ n3mMenenns. KonmdecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrusl OJHOATOMHOI'O UJIEATBHOTO
rasa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5952
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bubmuorexa [JOK

31 B
HARL TERAOnepenatn https://m.edsoo.ru/ff0c5c36
VY aenpHas TEMIOEMKOCTD BEIIECTBA.
32 KonuuecTBo TemioTel npu bubmmorexa LIOK
p . https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AauadaTHeIi mpoiecc
33 [lepBrlii 3aKOH TEPMOJMHAMUKY U €TI0 bubmumorexa [IOK
IIPUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs npoiieccoB B
34 npupoze. Bropoii 3akon bubmmorexa LHOK
PHPOZE. P https://m.edso0.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpuniun gevicteus u KI/ TernmoBoi bubmuorexa [JOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapnuo u ero KI1/]
37 DKOJOTHYECKHe MPOOIeMbI
TETUIODHEPTETHKU
38 O6o6maromuit ypok «MomnekynsipHas bubnuoteka [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edso0.ru/ff0c6938
KonTposnbHas pabora no teme
39 «Momnekynspraas pu3uka. OCHOBEI bubmorexa HOK
YP ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u KAreHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCHUTEIbHAS
41 BIIQXKHOCTh BO3Ayxa. HackimieHHbIi bubmmorexa [JOK
%3 - https://m.edso0.ru/ff0c64d8
nap
42 TBépnoe teno. Kpucraminueckue u bubnnorexka [JOK
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amop(HbIe Tera. AHU30TPOIHUS
CBOMCTB KpHUCTaJIOB. JKuakue
Kkpuctamuibl. COBpeMEHHBIE MaTEpHAITbI

https://m.edsoo.ru/ff0c65f0

[laBnenue u KpUCTaIIM3ALIMSL.

43 V nenpHas TEII0Ta IIaBICHUS buGnnorexa LIOK
A ' https://m.eds00.ru/ff0c6708
CyO6numarus
bu6mmoreka [IOK
44 vy §
PABHEHHUE TCITOBOTO basarca https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tei. DICKTPUISCKUN
45 3apsia. JIBa BUjIa DIEKTPUIECKUX bubmmorexa [JOK
PAL. a p https://m.edsoo.ru/ffOc6bcc
3apsioB
[IpoBOOHUKH, TUIIEKTPUKH U
46 H(l))JI ﬂOBO HIfKI/I 33.K(I))H COXpaHEHUs bubnnorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiga
BsaumonelicTBue 3apsiioB. 3aKOH
47 K HOHaHToqeqHHﬁznﬂeKT MYECKUHN bubmmorera [TOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsn
Hanpssk€HHOCTB IEKTPUYECKOTO
48 nosis. [IpuHIMn cynepnosuuuu bubnnorexka [JOK
JJIEKTPUYECKUX MoJe. JInnun https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cuit sneKkTpocTaTH4ecKoro
49 osts. Ilorernman. PasHocts bubmmorexa LOK
’ ’ https://m.edsoo.ru/ff0c6f00
IIOTEHIINATIOB
ITpOBOIHUKH U OUDIEKTPUKU B
poBoA A P bubnmnoreka [JOK
50 AIEKTPOCTATHYECKOM IT0JIE.

JII/IBJ'IeKTpI/IIIGCKaﬂ IIPOHUITACMOCTD

https://m.edsoo.ru/ff0c7018
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51

52

DnekTpoéMkocTh. KoHnniencarop

:‘)J'IGKTpOéMKOCTB IIJIOCKOI'O
KOHACHCaTOopa. 3Hepm;1 3apsAKEHHOI'O
KOHACHCaTopa

bubmuorexa [JOK

https://m.edsoo.ru/ff0c7126

bubmuorexa [JOK

https://m.edsoo.ru/ff0c72c0

53

JlaboparopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHAEeHcaTopa"

54

[TpuHIMT NEHCTBUS U IPUMEHEHHE
KOHJICHCATOPOB, KOIUPOBAJIHHOTO
ammapara, CTpyHHOTr0 IpuHTepa.
DIIeKTpOCTaTUYECKas 3aIlHTA.
3azeMiIeHHE HIIEKTPONPUOOPOB

55

DIEKTPUIECKUN TOK, YCIOBUS €T0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma st
y4dacTKa Lenu

56

[TocnenoBarenbHOE, TapauIeIbHOE,
CMEIIIaHHOE COEANHEHHE
MPOBOIHUKOB. JIaGoparopHas padoTa
«/3y4ueHne CMEaHHOr0 COeTMHEHUS
PE3UCTOPOB»

0.5

bu6nmoreka [JOK

https://m.edsoo.ru/ff0c74f0

57

58

PaGota u MOILITHOCTD ANEKTPUUYECKOTO
Toka. 3akoH Jlxxoyns-Jlenma

3akoH OMa aJis TOJITHOM (3aMKHYTOM)
anekTpudeckoii enu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora

0.5

bubmuorexa [JOK

https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK

https://m.edsoo.ru/ff0c7ae0
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«M3mepenne D/IC ncrtouHuka Toka u
€ro BHYTPEHHETO COIIPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTH

> COINPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

60 DJIEKTPUUYECKUHN TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB
[TomynpoBoIHUKH, UX COOCTBEHHAs U

61 pUMecHas poBoAUMOCTh. CBoiiCcTBa bubnuorexa [JOK
p—n-nepexona. [lonmynpoBogHUKOBBIE https://m.edsoo.ru/ffOc84ae
IPUOOPHI
DJIEKTPUUYECKHI TOK B pacTBOpax U

62 pacIuiaBax 3JIEKTPOJIUTOB. bubnuorexa [JOK
DIIEKTPONUTHYECKAsT JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DnexTponau3
DIIeKTPUYECKHI TOK B ra3ax.

63 CamocTosTenbHbIN 1 bubnuotexa [JOK
HECaMOCTOSATENbHBIN pa3psal. MoHus. https://m.edsoo.ru/ff0c84ae
ITma3ma
DnexTpuueckue npuOopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€3011aCHOCTH

65 O06o0maromuii ypok bubmuorexa [JOK
«INEKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be

66 KonTponpHas pabota mo Teme bubnmnoreka [JOK
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«Qnekrpocraruka. [loctosHHbIN
3NEeKTpUYeCKUil ToK. Toku B
Pa3IMYHBIX Cpelax»

https://m.edsoo.ru/ff0c8a8a

67

68

PesepBnbiil ypok. KonTposibHas
pabora no Teme "OnexkTpoauHamMuka'

PesepBHbIil ypok. O6001maronuii ypox
o TeMam 10 kitacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc8f6c
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoxa Bcero Koutpoaensie — Ipakruveckue il:;:eﬂl/lﬂ :)I;I:)l;l:())]:;fenbﬂme
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX
B3auMoeicTBUE. MarHuTHOE II0JI€E. 1 bu6nmorexa LIOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIMH
MarauTtHoe 1ose MPOBOJHHKA C
ToKOM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopnas pabora «3yuenue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuiia Amnepa.
JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMCTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»
JlelicTBME€ MarHUTHOTO TOJIS Ha
JBIKYILYIOCS 3apSDKEHHYIO YaCTHILY. 1 bu6muoreka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexTpoMarHuTHas uHAyKIus. [ToTok 1
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BEKTOpa MarHUTHOU uHAyKuuu. I1C
WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
unaykiuu dapanes

Jlaboparopnas pabota
«HccnenoBanue sIBICHUS
BHeKTpOMaFHHTHOﬁ HHIAYKIOHUW

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

10

11

NuaykTuBHOCTH. SIBIICHUE
camonnaykiuu. 3J1C caMOMHIyKIUH.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpONCTBA U HX
HNPUMEHEHHE: TIOCTOSTHHBIC MATHHTHI,
AIIEKTPOMATHUTHI, JJICKTPOIBUTATEb,
YCKOPHUTEIH JIEMEHTAPHBIX YaCTHII,
WHIyKIIMOHHASI [1eYb

O6o06maromuit ypok «MaruutHoe
noje. DIeKTPOMarHUTHAS HHIYKIHS)
KontponpHas paboTa o reme

«Mar"auTtHoe I10JI€e.
DneKTpoMarHuTHasi UHIYKIUS»

bubnuoreka [{OK
https://m.edsoo.ru/ff0ca600

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcab82

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KosebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpatienue sHEprun

but6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«HccnenoBanne 3aBUCUMOCTH
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MeprojIa MaJbIX KoJIeOaHui rpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Ipy3a»

14

Koneb6arenbublii koHTYp. CBOOOIHBIE
QJICKTPOMArHMTHBIC KoIeOaHus B
UAeaIbHOM K0Jie0aTeTbHOM KOHTYpE.
Amnanorus MCKAY MCXaHUYCCKUMU U
AIIEKTPOMATrHUTHBIMHU KOJIEOaHUSIMHU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820

15

16

17

18

19

®opmyna Tomcona. 3akoH
COXPAaHCHUS SHCPIUr B UACAIIBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyxaromx
KosieOaHusX. BbIHYXIeHHbBIE
MexXaHU4YeCcKue Kojiebanus. Pe3oHanc.
BI)IHY)KIIGHHBIG BHCKTpOMaFHI/ITHI)IC
KoseOanus

IlepemennsbIit Tok. CHHYCOUJAJIBHBIN
IepEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HanpsHKEHUs

Tpancdopmarop. [IpousBoacrtso,
nepeavya u noTpedieHue
JIEKTPUUYECKON SHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
[IPUMEHEHHUE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUH 3JeKTporepeaayd

bubmuoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubnuoreka [IOK
https://m.edsoo.ru/ffOcbb86

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcbd34

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324
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DKOJIOrM4eCKUe PUCKU TIpU
IIPOM3BOCTBE IEKTPOIHEPTHH.

20 KynbsTypa ncnonszoBanust
AJEKTPOIHEPTHH B MOBCEAHEBHON
KU3ZHU
MexaHn4ecKue BOJIHBI, YCIOBUS
21 pactpoctpanenus. [lepuoa. Ckopoctb bubmmoreka [JOK
pacnpoCTpaHEeHUs U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunblie ¥ MPOIOJILHBIE BOJTHBI
99 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTH bubmmorexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJIHBI, UX
23 cBolcTBa U ckopocTh. [1kana bubmmorexa [JOK
https://m.edsoo.ru/ffOccfe
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pazpurue cpeacts
cBsi3u. Pagmonoxkarus
o5 Konrtponsnas pabdorta «Konebanus u bubmmnoreka HOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssmonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [IOK
Todeunblil ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHne cBeTa. 3aKOHBI
27 otpaxxeHus cera. [loctpoenne bubmorexa [JOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHM B IJIOCKOM 3epKajie
28 IIpenomiienue csera. [lonnoe bubmuoteka [IOK
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BHYTpEeHHee oTpaxeHue. IIpenenbHblil
YTOJI IOJIHOTO BHYTPEHHETO
OTpa)KCHHUS

https://m.edsoo.ru/ffOcd7f6

Jlaboparopuas pabota «3mepenue

bu6nmoreka [IOK

29
[OKa3aTelIsl IPEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoeHue n300pakeHuii B
30 nunH3e. Dopmyrna TOHKOM JTUH3bI bubmmorexa [JOK
» FOPMY ' https://m.edsoo.ru/ffocddle
VYBenu4ueHue JTuH3bI
JlaGoparopHnas pabota
31 «HccnenoBanue cBOMCTB
M300paXeHUI B TUH3AX)»
Hucnepcus cBeta. CIIOXKHBIN COCTaB
39 oenoro ceera. L{er. JlaboparopHas
pabora «HabmroaeHue nucrnepceun
CBETa»
WNnuTtepdepennus creta. dudpaxius bubmmnoreka HOK
33 N
ceera. JludpakinonHas pemerka https://m.edsoo.ru/ff0ced22
IlonepeyHOCTh CBETOBBIX BOJIH. bubmuorteka [IOK
34
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTuyeckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS MX 0€30MacCHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHHUMOCTH
36 KJIacCM4YecKoi MexaHuku. [TocTynarsl bubnuotexa [JOK
CIIELIMAIBHON TEOPUU https://m.edso0.ru/ff0cf862
OTHOCUTEIbHOCTH
37 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. bubnuotexa [JOK
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3ameJieHre BpEMEHH U COKpaIllEHUE
JUINHBI

https://m.edsoo.ru/ffOcfa42

DHeprus U UMIYJIbC PEISITUBUCTCKON

bu6nmoreka [IOK

38 .C i
HACTHIRL LBA3H MACCRL € SHEprueh o https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUs MOKOs
KontponbHas padota «OnrTHka.
39 OCHOBBI CIIEIIUATILHOM TEOPUH bubmmorexa [IOK
t P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTHY
®otonbl. opmyna [1nanka. Dueprus bubmmoreka [JOK
40
U UMIyJbC POTOHA https://m.edsoo.ru/ffOcfe16
OTKpbITHE U HCCIIEI0BAaHUE Eu6 110K
nOIMoTEKA
41 .0 A.T.
orosdpexTa. Onbrrs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl portodrddekra. YpaBHeHHE
42 BﬁHmTegI)Ha H(is)l(b(l)OTOS(b(;@)eKTa bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢porospdexra
JaBnenue cBera. Onbithl [1. H.
43 JlebeneBa. Xumudeckoe AeicTBIE bubmorexa HOK
AeBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHnueckue ycTpoucTsa u
MPAaKTUYECKOE TPUMEHEHHUE:
44
(boTorIeMEeHT, POTOAATUHK,
CONTHEYHas OaTapesi, CBETOIUOT
45 Pemenue 3agad mo reme «1€MEHTBI but6mmorexa [IOK
KBaHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
46 Monens aroma Tomcona. OmbBITEI but6mmorexa [IOK
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Pesepdopna mo paccesHHIO 0-4aCTHIL.
[TnanerapHast MoJenbs aToMa

https://m.edsoo.ru/ff0d091a

bubnunoreka LIOK
47 [Tocrynatel bopa
Y p https://m.edsoo.ru/ff0dOafa
N3nydenue u noryiomeHne GOTOHOB
48 1} H};l €XoJIc aToMa ¢ oz[H(()llo OBHS bubmmorexa [JOK
P p . P https://m.edsoo.ru/ffOd0afa
SHEPTUU HA OpYToi. Buapl cCieKTpoB
BonHoBrble cBolicTBa yacTull. BomHb

49 ne bpoina. KopnyckynsipHo- bubnnorexa [JOK
BOJIHOBOM yasin3M. CrIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE M3TyUCHHE
OTtkpbiTHE paguO0AKTUBHOCTH. OMBITHI

50 Pesepdopa o onpenenennto cocraBa bubmmorexa [JOK

PROPA pel https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TyUCHUS
CgoiicTBa anb(a-, 6era-, ramma-

51 u3ny4yeHus. Bnusaue
PaOaKTUBHOCTH Ha )KHBBIS
OpTaHU3MBI
OTKpBITHE IPOTOHA U HEUTPOHA.

59 N3otonsl. Anbga-pacnaf. bubnmnoreka HOK
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. 'aMmma-u3inydenue
DHeprus CBS3M HYKJIOHOB B s7pe.

S nepubie peakuuu. S nepHbiin
P P P but6mmorexa [IOK
53 peaktop. [IpobGaembl, mepCcreKTUBEL,

OKOJIOTHYCCKHEC aCIICKThI ﬂﬂepHOﬁ
OHCEPICTUKU

https://m.edsoo.ru/ff0d1356
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54

55

DneMeHTapHble YacTUlbl. OTKPBITHE
o3uTpoHa. Merobl HAOMIOACHUS U
pEerucTpaluu 1eMEHTAPHBIX YACTHII.
Kpyrasiit cton «@yHaaMeHTalIbHbIE
B3auMoercTBUA. EnuHCTBO
(bu3n4ecKoil KapTHHBI MUPa»

Bun 3Bé3nnoro He6a. Co3Be3nus,
SIPKHUE 3BE3/IbI, TJIAHETHI, UX BUIUMOC
nBrokenne. CoHeyHas cUCTeEMa

bubnunoreka LIOK

https://m.edsoo.ru/ff0d0e38

56

Connne. ConHeuHass aKTHBHOCT.
Ncrounuk sneprun ConHua u 3BE311

57

3BE3/1b1, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IbI TTITABHON
HOCJIeA0BaTENbHOCTH. BHYTpeHHee
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEJICTaBICHHS O MTPOUCXOKICHUHN H
sBomtoruu CosHIA U 3BE3]1

58

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxenue u apmwxenne CoyHLa B
lNanaktuke. I'anaktukn. Y€pHbie
JBIPBI B SIAPAX TATAKTUK

59

60
61

Bcenennas. Pazberanue rajakTuk.
Teopus bonpmoro B3peIBa.
PennkroBoe u3inydeHue.
MeraranakTuka

Hepemennsie mpo6iieMbl aCTPOHOMUHT

KontponbHas padota «21eMEHTHI
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aCTPOHOMHUU U aCTPOPHUIUKI

62

O6o0maromuii ypok. Poib ¢puszuku u
ACTPOHOMUHU B S3KOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COLMAIbHON 1
ITUYECKOH cdepax AesaTeIbHOCTH
YeloBeKa

63

64

65

66

O6o06maromuii ypok. Poibs u mecto
(bU3MKN ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O606maromuit ypok. Poib
¢busnueckoil Teopun B GOpMUPOBAHUU
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